Abstract. The edge-graphs of m-polygons and of 5 Platonic solids admit (unique) isometric embedding into a half cube (of dimension m and 6, resp.). The skeletons of n , n , n are also`1-graphs but it was proved in 1] that 24-cell and 600-cell are not (since not 5-and not 7-gonal, resp.). We show here that the last remaining regular polytope, 120-cell, is also not`1-graph.
The 120-cell P 120 is the largest one among the four-dimensional regular polytopes. It has 120 three-dimensional facets (cells) and 600 vertices. The skeleton G 120 of this polytope is a regular graph of degree 4 on 600 vertices. It is not distance-regular.
The graph G 120 is constructed from 480 pentagons such that each vertex belongs to 4 pentagons and each edge belongs to three pentagons. One can say that G 120 is a 4-dimensional fullerene.
We use the following description of vertices P 120 by four-dimensional vectors given in 2] (Ch.22.3, Exerc.5). There are two groups of vertices. Vertices of the rst group are all permutations of coordinates of the vectors of the shapes 1.{4. below. Vertices of the second group are all even permutations of coordinates of the vectors of shapes 5.{7. We shall identify vertices with the vectors describing them. We say that a vertex v belongs to the layer (x) if the rst coordinates of v is x. All the 600 vertices of P 120 are partitioned into 15 layers. The vertices of the k-th and the (15 ? k)-th layers have the same, up to sign, rst coordinate. The rst layer ( 2 ) and the last layer (? 2 ) are facets of P 120 .
We give in Table below adjacencies of vertices of these layers. The rst, the second and the fourth columns of Table give The third column of Table shows layers in which the four edges incident to a vertex of the layer (x) go. The number n(x; y) in the row (x) before the layer (y) denotes the number of edges going from a vertex of the layer (x) to the layer (y). Note that P y n(x; y) = 4 is the degree of G 120 . The number n(x; x) is the degree of the graph G(x). Since the graph G 120 = x G(x) is connected and its degree is 4, we have that n(x; x) 3. Table shows that n(x; x) = 3 only for two layers ( 2 ), i.e. for the facets of P 120 .
If n(x; x) = 2, then the graph G(x) consists of k disjoint pentagons C 5 , where 5k = j(x)j. This is the case for x = ; 0, when j(x)j = 60, and hence k = 12. If n(x; x) = 1, then the graph G(x) consists of m disjoint edges K 2 , where 2m = j(x)j. This is the case for x = 1, when j(x)j = 60, and hence m = 30.
If n(x; x) = 0, then the graph G(x) has no edges, i.e. it is empty. This is so for x = (2 ? 1); ?1 ; ?2 . If n(x; y) = 1 and x 6 = y, then a unique vertex of the layer (y) corresponds to each vertex v 2 (x). Denote this vertex as q y (v) Since n( 2 ; 2 ? 1) = n(2 ? 1; 2 ) = 1, we have a one-to-one correspondence between vertices of the layers ( 2 ) and (2 ? 1).
Using Table we can describe the graph G(2 ?1; 2) induced in G 120 by the layers (2 ?1) and (2) . The vertices of this graph from the layer (2 ?1) have degree 3, and the vertices from the layer (2) have degree 2. Hence the graph G(2 ? 1; ) is a dodecahedron with one vertex (of degree 2) on each edge of this dodecahedron. Each pentagon C 5 of the dodecahedron is transformed into a 10-gon C 10 .
Each vertex w 2 (2 ?1) is adjacent in G 120 to the unique vertex q 2 (w) 2 ( 2 ), and each vertex v 2 (2) is adjacent in G 120 to two vertices of the layer ( ). Since n( ; 2) = 1, the vertex q 2 (v) 2 (2) Table, Consider the vertices of the graphs G 1 and G 2 from the layers ( ) and (1), respectively. Recal that since n( ; 1) = n(1; ) = 1, there is a one-to-one correspondence q 1 between these sets of vertices. Moreover, this correspondence generates a one-to-one correspondence between the 12 disjoint pentagons of the graph G( ) G 1 and the 12 disjoint 10-gons of the graph G (1; ?1 Note that l 2 (q 1 (v 1 ); q 1 (v 2 )) = 1 if l 1 (v 1 ; v 2 ) = 2. 
